In the title phosphorylated compound, C 20 H 26 Cl 3 N 2 O 6 P, the phthalimide unit is essentially planar (r.m.s. deviation = 0.0129 Å ) and the O atoms of this unit deviate from the mean plane by 0.080 (3) and 0.041 (3) Å . In the crystal, pairs of molecules are linked by N-HÁ Á ÁO and weak C-HÁ Á ÁO hydrogen bonds involving the same acceptor atom, forming inversion dimers. In addition, -stacking interactions between the phthalimide groups, with a centroid-centroid distance of 3.7736 (13) Å , and further weak C-HÁ Á ÁO hydrogen bonds connect the inversion dimers into columns along [011].
Crystal structure of diethyl {2,2,2-trichloro-1- [2-(1,3-dioxo-2,3-dihydro-1H-isoindol-2-yl 
Chemical context
In early 1950, J. W. Cornforth noted that oxazole derivatives rarely occur in nature and were therefore not promising as new biologically active substances. Studies performed mostly during recent decades have shown that the oxazole ring occurs in a multitude of natural products and it has been widely employed as a component of biologically active compounds in medicinal chemistry (Jin et al., 2006) . Various bacteria and marine organisms produce numerous antibiotics belonging to the oxazole series (Chamberlin et al., 1977; Bertram et al., 2001; Jansen et al.,1992; Moody & Bagley, 1998) . Today, numerous oxazole-based synthetic bioregulators with strong antimicrobial, cytostatic, immune stimulating, neuroleptic, analgesic, and other kinds of biological activity are known (Turchi et al., 1986; Palmer et al., 2003) . In particular, 5-amino-1,3-oxazole and its derivatives are well recognized for their potent and diverse bioregulation activity. Here we present the crystal structure of the title compound, which is an intermediate product of synthesis of phosphorylated 5-amino-1,3-oxazol-4-ylphosphonic acid derivatives.
Structural commentary
The molecular structure of the title compound is illustrated in Fig. 1 . The phthalimide unit (N1/C1-C8) is essentially planar ISSN 2056-9890 with an r.m.s. deviation of 0.0129 Å . The oxygen atoms O4 and O5 deviate from the mean plane by 0.080 (3) and 0.041 (3) Å , respectively. In the five-membered 3-pyrroline ring, the C-C bond lengths are equivalent [C1-C8 = 1.487 (3) and C2-C3 = 1.486 (3) Å ] and the C-N bond lengths differ slightly [N1-C1 = 1.417 (3) and N1-C2 = 1.398 (3) Å ], while the corresponding bond angles are not equal [C1-N1-C9 = 127.97 (18) and C2-N1-C9 = 120.53 (17) ] possibly due to the steric influence of the isobutyl group. The mean C-C bond length in the C3-C8 phenyl ring is 1.387 Å . All bond lengths and angles are within normal ranges (Ng, 1992; Feeder & Jones, 1996) .
In the acetamide moiety, the lone pair of atom N2 is conjugated with the -system of the C O group. Thus, the sum of nitrogen valency angles is 359.3 and the C14-N2 bond length of 1.356 (3) Å is intermediate between that for a double and a single bond (1.28 and 1.45 Å , respectively; Allen et al., 1987) . The C15-N2 bond has a typical value for a single bond at 1.442 (3) Å .
The P-O distances in the phosphonate group show typical values for double [P1 O3 1.4616 (15) Å ] and single (with bridging O1 and O2) bonds. The P1-O1 and P1-O2 bonds are equivalent within experimental error with values of 1.5670 (15) and 1.5664 (16) Å , respectively. The C15-P1-O1 and C15-P1-O2 bond angles are equivalent [103.45 (9) and 102.73 (9) , respectively], while angles O1-P1-O3 and O2-P1-O3 are not [109.82 (9) and 116.77 (9) ], which is probably due to molecular packing effects.
The CCl 3 group has typical values for the C-Cl distances (the mean C-Cl bond lengths is 1.773 Å ). In general, all bonding parameters and the dimensions of the angles in the title complex are in good agreement with those encountered in related complexes (Bhatti et al., 2010) .
Supramolecular features
In the crystal, pairs of molecules are linked by N2-H1Á Á ÁO3 i and C9-H9Á Á ÁO3 i hydrogen bonds (Table 1 , Fig. 2 ) involving the same acceptor atom, forming inversion dimers. In addition, -stacking interactions between the C3-C8 benzene rings of the phthalimide units connect the dimers into columns along [011] with a centroid-centroid distance of 3.7736 (13) Å for CgÁ Á ÁCg(2 À x, Ày, 2 À z). Further weak C-HÁ Á ÁO hydrogen bonds occur within these columns (Fig. 3 ). Table 1 Hydrogen-bond geometry (Å , ). The molecular structure of the title compound with the atom-labelling scheme. Displacement ellipsoids are drawn at the 50% probability level.
Database survey
compounds with a phthalimide fragment gave 77 hits including the closely related structures of the 2-[2-(1,3-dioxoisoindolin-2-yl)-acetamido]acetic acid, (S)-4-fluoro-N-methyl-2-(1,3-dioxoisoindolin-2-yl)pent-4-enamide dichloromethane solvate and (S)-4-carbamoyl-4-(1,3-dioxoisoindolin-2-yl)butanoic acid (Bhatti et al., 2010; Shendage et al., 2004; Otogawa et al., 2015) . All bond lengths and angles in these related compounds are similar to those in the title compound. Differences in the values of the O-P-O bond angles in the phosphonate group and C-N-C angles around the pthalimide nitrogen appear to be due to molecular packing and steric effects.
Synthesis and crystallization
The general procedure for the preparation of the title compound was previously described by Lukashuk et al. (2015) . A mixture of 2-(1,3-dioxo-2,3-dihydro-1H-isoindol-2-yl)-3-methyl-N-(1,2,2,2-tetrachloroethyl)butanamide (0.14 mol), triethyl phosphite (30 mL, 0.17 mol), and dry dioxane (150 mL) was refluxed for 3 h. Colourless crystals suitable for single-crystal X-ray analysis were formed after slowly cooling to room temperature. The analytically pure title compound was obtained by solvent evaporation under reduced pressure to dryness (yield 58.84 g, 80% as a yellow oil). Analysis calculated for C 19 H 26 Cl 3 N 2 O 6 P: C, 44.42; H, 4.71; Cl, 20.70; N, 5.45; P, 6.03%; found: C, 44.55; H, 4.86; Cl, 20.82; N, 5.53 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All C-H hydrogen atoms were placed in calculated positions (C-H = 0.98-1.00Å ) and refined in the riding-model approximation with U iso (H) = 1.2-1.5U eq (H). The H atom bonded to atom N2 was located in a difference-Fourier map and refined isotropically. Computer programs: APEX2 and SAINT (Bruker, 2008) , SHELXT (Sheldrick, 2015a) , SHELXL2016 (Sheldrick, 2015b) , SHELXTL (Sheldrick, 2008) and publCIF (Westrip, 2010) .
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Diethyl {2,2,2-trichloro-1-[2-(1,3-dioxo-2,3-dihydro-1H-isoindol-2-yl)-4-methylpentanamido]ethyl}phosphonate
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Symmetry codes: (i) −x+1, −y+1, −z+1; (ii) −x+1, −y, −z+2.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

